A tribute to Hans Schneider  by Brualdi, Richard A.
Linear Algebra and its Applications 302–303 (1999) 3–16
www.elsevier.com/locate/laa
A tribute to Hans Schneider
[This is an edited, slightly expanded, combined version of the welcome I gave at
the opening of the 7th ILAS (International Linear Algebra Society) Conference in
honor of Hans Schneider, the “Hans Schneider Linear Algebra Conference”, and my
remarks at the conference banquet.]
We are here this evening to pay tribute to a person who has had a very important
impact on all our professional lives and, for many of us, on our personal lives as
well. If one considers total impact on core linear algebra, and under total impact I
include research, scholarship, collaborating, writing, teaching, organizing, nurturing
young people, editing, traveling, lecturing, leading, promoting, innovating, defend-
ing, speaking out, cheerleading, etc., there has probably not been a more influential or
important linear algebraist in this century. Linear algebra and our community would
be exceedingly poorer if it had no Hans Schneider. We owe Hans an enormous debt
of gratitude for his enormous effort.
Hans was born on January 24, 1927, in Vienna, Austria. His early education
was in Vienna, and then in 1939 he fled from the Nazi regimes to Scotland. After
completing his high-school education, he enrolled at the University of Edinburg,
receiving the PhD in 1952 with a thesis written under the guidance of A.C. Aitken. I
say “guidance” loosely, since as Hans has often reported, Aitken gave him essentially
two words of guidance: READ FROBENIUS! It was obviously good advice and it
has shaped his professional life. After seven years at the Queen’s University of Bel-
fast in Northern Ireland, including one year on leave at Washington State University
in Pullman, in 1959 Hans became a faculty member at the University of Wisconsin.
He served as chair of the Department of Mathematics from 1966 to 1968. In 1988
he was named James Joseph Sylvester Professor of Mathematics. Hans chose the
name of Sylvester for his named professorship, because of Sylvester’s immense con-
tributions to matrix theory, invariant theory, and algebra in general. As you know
Sylvester is one of the principal originators, possibly the principal originator, of
linear algebra and it was he who introduced the word “matrix” in the mathematical
literature and it is the word “matrix” that is on Hans’ Wisconsin license plate.
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Hans is now James Joseph Sylvester Emeritus Professor of Mathematics, hav-
ing taught for more than five years on a post-retirement employment agreement,
after his “official” retirement in 1993. He taught his last formal course in Madison,
appropriately a graduate course on matrix theory and linear algebra, in the fall of
1998.
For nearly 50 years – an enormous length of time – Hans has been an active and
influential linear algebraist. The different areas of linear algebra to which he has
made fundamental contributions are almost too numerous to mention: nonnegative
matrices, M-matrices, norms, numerical ranges, combinatorial and graph-theoretic
matrix theory, Jordan and spectral theory, inertia and stability theory, matrix scalings,
cone preserving maps, matrix polytopes, etc. This is a phenomenal record. At times,
Hans strayed and thought he was a ring theorist or a semi-group theorist, but he got
back on track before long.
Hans has published nearly 150 papers with more yet to come. It is not possible
to do justice to the breadth and importance of his research contributions. Hans has
had 67 co-authors, a huge number. This, in itself, is a tribute to his influence in linear
algebra and the esteem in which he is held by the linear algebra community.
Hans became Editor-in-Chief of the journal Linear Algebra and its Applications
(LAA) in 1972 and he developed it into a major mathematics journal. It was my
good fortune to be at UW-Madison in 1979 when he decided he needed some help
and asked me to join him as co-editor-in-chief of LAA. As the saying goes, I was in
the right place at the right time. I owe a good part of my professional standing and
career to this great opportunity he gave me, and I have always been very grateful to
Hans for his confidence.
As we all know, I think, Hans was instrumental in the creation of our society,
ILAS, the International Linear Algebra Society. I think I can safely say, without
offending anyone, that, while there were others who played an important role in the
development of ILAS – Danny Hershkowitz, Jim Weaver, the late Bob Thompson
– we would not be here enjoying the 7th Conference of ILAS without the energy,
dedication, commitment, perseverance, foresight, and hard work of Hans. He was
our founding president and served as president from 1987 to 1996. It was with some
hesitation that I took over as ILAS president in 1996. In fact, there seemed to have
been very few candidates who were willing to risk following in his giant footsteps.
Hans continues to take an active interest in ILAS and I have valued his wisdom and
help these last 3 12 years.
Seventeen students have written dissertations under Hans’ guidance; one of them,
Olga Holtz, is a current student. Two of his former PhD students, Robert Wilson
and Yvonne Nagel, are in the Department of Mathematics here at UW-Madison. The
influence of Hans Schneider on linear algebra and UW-Madison continues not only
through his papers but his students as well.
In 1997 the Department of Mathematics at UW-Madison celebrated the Centen-
nial of the granting of the first PhD in Mathematics by the University of Wisconsin.
The honor of receiving the first Math PhD went to Henry Freeman Stecker, a native
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Wisconsinite, who received the PhD in 1897 with a thesis “On the roots of equations,
particularly the roots of numerical equations”. From 1897 to 1997, 900 PhDs in
Mathematics were awarded by UW-Madison.
The first Wisconsin linear algebra PhD thesis was written by William E. Roth
in 1928 (#14 PhD) under the direction of an Arnold Dresden (on the faculty of
UW-Madison from 1909 to 1927). The title of his thesis was “A solution of the
matrix equation P.X/ D A”. The next PhD thesis in linear algebra was written by
Elizabeth Thatcher Stafford (Hirschfelder) in 1930 under the direction of Mark In-
graham (1919–1966). Hirschfelder’s thesis was called “Matrices conjugate to a given
matrix with respect to its minimum equation”. Her PhD class in 1930 contained the
18th, 19th, and 20th Wisconsin Math PhD, and she was present at the Centennial
Conference, last year in 1997, at 95 years of age – UW-Madison’s oldest living
Math PhD. Ingraham went on to direct many PhD theses in linear algebra, as did
C.C. MacDuffee (1933–1961) beginning in 1940 (Bonnie Madison Stewart, “Left-
associated matrices with elements in an algebraic domain”), and Hans Schneider
(1959–1993) beginning in 1963 (David Carlson, “Rank and inertia theorems for
matrices: the semi-definite case”). So, beginning when Mark Ingraham joined the
Wisconsin Math Department in 1919, Wisconsin has a continuous and important
tradition in linear algebra for nearly 80 years. We hope that tradition will continue
for many more years to come.
I have told you of the importance of Hans in our lives and the large debt of gratit-
ude that we owe him. Those of us who know Hans on a very personal level, know of
the importance in his life of a very special person and the gratitude and love he has
for that person. I speak of course of his lovely and charming wife Miriam. Hans and
Miriam were married in Scotland on January 6, 1948, and had three very successful
children Barbara, Peter, and Michael (all of whom were present at the banquet); they
celebrated their 50th wedding anniversary in 1998 with a trip to Hawaii.
Like all good papers, I would like to conclude with an open problem. The huge
number of collaborators of Hans leads me to introduce a new labeled graph which
I shall call the HS-graph (H, S), modeled after the well-known Erd"os-graph. The
HS-graph is a dynamic graph whose set H of vertices is the set of linear algebraists,
centered at Hans Schneider. Two vertices are joined by an edge provided their names
appear together on a joint paper. In this graph, the degree of the vertex labeled
Hans Schneider has degree (valence) equal to 67. The HS-number of a vertex is
the length of the shortest path to the vertex Hans Schneider, abbreviated HS. Thus,
the only vertex with HS-number equal to 0 is the vertex HS itself; a vertex X has
HS-number equal to 1 provided X has written a paper with HS (so there are currently
67 vertices with HS-number equal to 1), and has HS-number equal to 2 provided
X has not written a joint paper with HS but X has written a joint paper with some
vertex Y who has written a joint paper with HS. Notice, from Hans’ publication
list, that Michael Schneider has HS-number equal to 1. The problem is to determine
the connected components of the HS-graph, and to determine the diameter of the
component containing HS (the largest HS-number of a vertex in that connected
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component); one starting point might be to determine all vertices with HS-number
equal to 2.
September 3, 1999 Richard A. Brualdi
Department of Mathematics
University of Wisconsin–Madson
480 Lincoln Drive, Madison, WI 53707, USA
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Publications of Hans Schneider
1. An inequality for latent roots of a matrix applied to determinants with dominant
main diagonal, J. London Math. Soc. 28 (1953) 8–20.
2. Theorems on normal matrices, Quarterly J. Math. (2) 3 (1952) 241–249.
3. Regions of exclusion for the latent roots of a matrix, Proc. Amer. Math. Soc. 5
(1954) 320–322.
4. A pair of matrices with property P, Amer. Math. Monthly 62 (1955) 247–249.
5. Pairs of matrices with non-zero commutator (with L.C. Goddard), Proc. Cam-
bridge Phil. Soc. 51 (1955) 551–553.
6. The elementary divisors associated with 0 of a singular M-matrix, Proc. Edin-
burg Math. Soc. (2) 10 (1956) 108–122.
7. A matrix problem concerning projections, Proc. Edinburgh Math. Soc. (2) 10
(1956) 129–130.
8. Characteristic polynomials, Canad. Math. J. 9 (1957) 60–67.
9. The group membership of a polynomial in an element algebraic over a field
(with W.E. Barnes), Archiv. Math. 8 (1957) 166–168.
10. Matrix norms applied to weakly ergodic Markov chains (with J.L. Mott), Archiv.
Math. 8 (1957) 331–333.
11. Note on the fundamental theorem on irreducible non-negative matrices, Proc.
Edinburgh Math. Soc. 11 (1958) 127–130.
12. Matrix algebras and groups relatively bounded in norm (with J.L. Mott), Archiv.
Math. 10 (1959) 1–6.
13. Hyperplanes and prime rings (with E.C. Posner), Archiv. Math. 11 (1960) 322–
326.
14. Bounds for the maximal characteristic root of a non-negative irreducible matrix
(with A. Ostrowski), Duke Math. J. 27 (1961) 547–553.
15. Completely simple inverse semigroups (with R. McFadden), Proc. Cambridge
Phil. Soc. 57 (1961) 234–236.
16. Group membership in rings and semigroups (with G.O. Losey), Pac. J. Math.
11 (1961) 1089–1098.
17. Some theorems on the inertia of general matrices (with A. Ostrowski), J. Math.
Anal. Appl. 4 (1962) 72–84.
18. Comparison theorems for supremum norms (with G. Strang), Numer. Math. 4
(1962) 15–20.
19. Inertia theorems for matrices: the semidefinite case (with D. Carlson), Bull.
AMS 68 (1962) 479–483 and J. Math. Anal. Appl. 6 (1963) 430–436.
20. Idempotents in group rings (with W. Rudin), Duke Math. J. 31 (1964) 585–602.
21. The decomposition of cones in modules over ordered rings (with M.N. Bleicher),
J. Algebra 1 (1964) 233–258.
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22. Matrices similar over a Zariski open set (with J. Ohm), Math. Zeitschr. 84
(1964) 373–381.
23. The Bauer field of values of a matrix (with N. Nirschl), Numer. Math. 6 (1964)
353–365.
24. Recent Advances in Matrix Theory (Editor), Wisconsin Press (1965).
25. Positive operators and an inertia theorem, Numer. Math. 7 (1965) 11–17.
26. Principle loop isotopes of quasigroups (with B.F. Bryant), Canad. J. Math. 18
(1966) 120–125.
27. Topological aspects of Sylvester’s theorem on the inertia of Hermitian matrices,
Amer. Math. Monthly 73 (1966) 817–821 and Selected Papers Alg. MAA
(1977) 339–343.
28. Completions of partially ordered sets and universal algebras (with
M.N. Bleicher), Acta. Math. Acad. Sci. Hungar. 17 (1966) 271–301.
29. The diagonal equivalence of a non-negative matrix to a stochastic matrix (with
R. Brualdi and S. Parter), J. Math. Anal. Appl. 16 (1966) 31–50.
30. Group rings, semigroup rings and their radicals (with J. Weissglass), J. Algebra
5 (1967) 1–15.
31. Linear Algebra and Matrices (with G.P. Barker), Holt, Rinehart and Winston,
1968 (385 pages), 2nd ed., 1973, republished Dover, 1989.
32. The numerical range of a continuous mapping of a normed space (with
F. Bonsall, Bryan Cain), Aequationes Math. 2 (1968) 86–93.
33. Completely O-simple semigroups: An abstract treatment of the lattice of con-
gruences (with K. Kapp), W.A. Benjamin, Inc., 1969, 110 pages.
34. The spectrum of a non-linear operator associated with a matrix (with M.V.
Menon), Linear Algebra Appl. 2 (1969) 321–334.
35. Bound norms, Linear Algebra Appl. 3 (1970) 11–21.
36. Linear Mathematics (with F. Brauer and J. Nohel), W.A. Benjamin, Inc., 1970,
347 pages.
37. Cross-positive matrices (with M. Vidyasagar), J. SIAM Numer. Anal. 7 (1970)
508–519.
38. The permanence of identities on algebras (with M.N. Bleicher and R. Wilson),
Alg. Univ. 3 (1973) 72–93.
39. Positive eigenvectors of order preserving maps (with R.E.L. Turner), J. Math.
Anal. Appl. 37 (1973) 506–515.
40. Matrices Hermitian with respect to an absolute norm (with R.E.L.Turner). Lin-
ear Multilinear Algebra 1 (1973) 9–31.
41. Inequalities for determinants and permanents (with G.M. Engel), Linear Mul-
tilinear Algebra (1973) 187–201.
42. Cyclic and diagonal products on a matrix (with G.M. Engel), Linear Algebra
Appl. 7 (1973) 301–335.
43. Diagonal norm-Hermitian matrices (with R.E.L. Turner), Linear Algebra Appl.
8 (1974) 375–412.
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44. Positive operators on the n-dimensional ice-cream cone (with R. Loewy),
J. Math. Anal. Appl. 9 (1975) 375–412.
45. Primes in the semigroup of non-negative matrices (with D. Richman), Linear
Multilinear Algebra 2 (1974) 135–140.
46. Bounded groups and norm-Hermitian matrices (with E. Deutsch), Linear Al-
gebra Appl. 9 (1974) 9–37.
47. Diagonal similarity and diagonal equivalence for matrices over groups with 0
(with G.M. Engel), Czech. Math. J. 25(100) (1975) 387–403.
48. Algebraic Perron–Frobenius Theory (with G.P. Barker), Linear Algebra Appl.
11 (1975) 219–233.
49. Indecomposable cones (with R. Loewy), Linear Algebra Appl. 11 (1975) 235–
245.
50. The Fuglede–Putnam theorem and normal products of matrices (with E. Deutsch
and P.M. Gibson), Linear Algebra Appl. 13 (1975) 53–58.
51. On the geometry of dual pairs (with B.E. Cain and B.D. Saunders), Studies in
Appl. Math. 56 (1977) 71–79.
52. The Hadamard–Fischer inequality for a class of matrices defined by eigenvalue
monotonicity (with G.M. Engel), Linear Multilinear Algebra 4 (1976) 155–
176.
53. A symmetric numerical range for matrices (with B.D. Saunders), Numer. Math.
26 (1976) 99–105.
54. On the singular graph and the Weyr characteristic of an M-matrix (with D.J.
Richman), Aequationes Math. 17 (1978) 208–234.
55. The concepts of irreducibility and full indecomposability of a matrix in the
works of Frobenius, König and Markov, Linear Algebra Appl. 18 (1977) 139–
162.
56. TheBirkhoff–Egervary–KönigTheoremformatricesover latticeorderedgroups,
ActaMath.Acad.Sci.Hungar.30(1977)91–94.
57. Olga Taussky-Todd’s influence on matrix theory and matrix theorists, Linear
Multilinear Algebra 5 (1977) 197–224; Greek transl. in Math. Epitheorisi, N.S.
18 (1980) 107–152.
58. Flows on graphs applied to diagonal similarity and diagonal equivalence for
matrices (joint with B.D. Saunders), Discr. Math. 24 (1981) 205–220.
59. Cones, graphs and optimal scalings of matrices (joint with B.D. Saunders),
Linear Multilinear Algebra 8 (1979) 121–135.
60. Characterizations of optimal scalings of matrices (joint with U.G. Rothblum),
Math. Progr. 19 (1980) 121–136.
61. Applications of the Gordon–Stiemke Theorem in combinatorial matrix theory
(joint with B.D. Saunders), SIAM Rev. 21 (1979) 528–541.
62. Matrices diagonally similar to a symmetric matrix (with G.M. Engel), Linear
Algebra Appl. 29 (1980) 131–138.
63. The growth of powers of a non-negative matrix (with S. Friedland), SIAM J.
Alg. Disc. Methods 1 (1980) 185–200.
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64. Geometric conditions for the existence of positive eigenvalues of matrices,
Linear Algebra Appl. 38 (1981) 253–271.
65. Characterizations of extreme normalized circulations satisfying linear con-
straints (with U.G. Rothblum), Linear Algebra Appl. 46 (1982) 61–72.
66. Algorithms for testing the diagonal similarity of matrices and related problems
(with G.M. Engel), SIAM J. Alg. Disc. Methods 3 (1982) 61–72.
67. Algebraic and topological aspects of feedback stabilization (with M. Vidyas-
agar and B. Francis), IEEE Trans. Aut. Contr. AC27 (1982) 880–894.
68. Analytic functions of M-matrices and generalizations (with M. Fiedler), Linear
Multilinear Algebra 13 (1983) 185–201.
69. Controllability of matrix pairs (A, K), with K positive semi-definite (with D.H.
Carlson and B.N. Datta), SIAM J. Alg. Disc. Methods 5 (1984) 346–350.
70. A conforming decomposition theorem, a piecewise nonlinear theorem of the
alternative and scalings of matrices satisfying lower and upper bounds (with
M. Golitschek and U.G. Rothblum), Math. Progr. 27 (1983) 291–306.
71. (a) Determinantal identities: Gauss, Schur, Cauchy, Sylvester, Kronecker, Jac-
obi, Binet, Laplace, Muir and Cayley (with R.A. Brualdi), Linear Algebra
Appl. 52/53 (1983) 767–790.
(b) Determinantal identities revisited (with R.A. Brualdi), Linear Algebra Appl.
59 (1984) 203–207.
72. Applications of shortest path algorithms to matrix scalings (with M. Golitschek),
Numer. Math. 44 (1984) 111–126.
73. Theorems on M-splittings of a singular M-matrix which depend on graph struc-
ture, Linear Algebra Appl. 58 (1984) 407–424.
74. Line-sum-symmetric scalings of square nonnegative matrices (with B.C. Eaves,
A. Hoffman and U.G. Rothblum), Math. Progr. Studies 25 (1985) 124–141.
75. Matrices whose powers are M-matrices or Z-matrices (with S. Friedland and
D. Hershkowitz), Trans. AMS 300 (1987) 343–366.
76. Scalings of vector spaces and the uniqueness of Lyapunov scalings factors
(with D. Hershkowitz), Linear Multilinear Algebra 17 (1985) 203–226.
77. Lyapunov diagonal stability of real H-matrices (with D. Hershkowitz), Linear
Algebra Appl. 71 (1985) 119–145.
78. Semistability factors and semifactors (with D. Hershkowitz), AMS Contem-
porary Math. Series 47 (1985) 203–216.
79. On 2k-twisted graphs (with D. Hershkowitz), European J. Combinatorics 8
(1987) 297–302.
80. Eigenvalue interlacing for certain classes of matrices with real principal minors
(with D. Hershkowitz and V. Mehrmann), Linear Algebra Appl. 88/89 (1987)
373–402.
81. Matrices with sign symmetric diagonal shifts and scalar shifts (with D. Her-
shkowitz and V. Mehrmann), SIAM J. Alg. Disc. Methods 8 (1987) 108–122.
82. Matrices with a sequence of accretive powers (with D. Hershkowitz), Israel
Math. J. 55 (1986) 327–344.
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83. Sequences, wedges and associated sets of complex numbers (with D. Her-
shkowitz,) Czechoslovak Math. J. 38 (113) (1988) 138–156.
84. Equality classes for matrices (with D. Hershkowitz), SIAM J. Matrix Anal.
Appl. 9 (1988) 1–18.
85. The influence of the marked reduced graph of a nonnegative matrix on the
Jordan form and related properties: A survey, Linear Algebra Appl. l84 (1986)
161–189.
86. On the generalized nullspace of M-matrices and Z-matrices (with D. Hershkow-
itz), Linear Algebra Appl. 106 (1988) 5–23.
87. Monomial patterns in the sequence Akb (with P.G. Coxson and L.C. Larson),
Linear Algebra Appl. 94 (1987) 89–101.
88. Solutions of Z-matrix equations (with D. Hershkowitz), Linear Algebra Appl.
106 (1988) 25–38.
89. Characterizations and classification of M-matrices related to generalized null-
spaces (with D. Hershkowitz and U.G. Rothblum), Linear Algebra Appl. 109
(1988) 59–69.
90. The combinatorial structure of the generalized nullspace of a block triangular
matrix (with D. Hershkowitz and U.G. Rothblum), Linear Algebra Appl. 116
(1989) 9–26.
91. On Lyapunov scaling factors for real symmetric matrices (with D. Hershkow-
itz), Linear Multilinear Algebra 22 (1988) 373–384.
92. Additive decompositions of nonnegative matrices with applications to perman-
ents and scaling factors (with S. Friedland and C.K. Li), Linear Multilinear
Algebra 23 (1988) 63–78.
93. Classification of nonnegative matrices using diagonal equivalence (with D.
Hershkowitz and U.G. Rothblum), SIAM J. Matrix Anal. Appl. 9 (1988) 455–
460.
94. Height bases, level bases, and the equality of the height and the level charac-
teristic of an M-matrix (with D. Hershkowitz), Linear Multilinear Algebra 25
(1989) 149–171.
95. Allowable spectral permutations of ZME-matrices (with J.L. Stuart), Linear
Algebra Appl. 111 (1988) 63–124.
96. (a) An ‘1 balancing of a weighted directed graph (with M.H. Schneider), UW-
CMS Rep. #88–29 (1988).
(b) Max-balancing weighted directed graphs (with M.H. Schneider), Math.
Oper. Res. 16 (1991) 208–222.
97. Scalings of matrices which has prespecified row sums and column sums via op-
timisation (with U.G. Rothblum), Linear Algebra Appl. 114/115 (1989) 737–
764.
98. Combinatorial bases, derived Jordan and the equality of the height and level
characteristics of an M-matrix (with D. Hershkowitz), Linear Multilinear Al-
gebra 29 (1991) 21–42.
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99. Towers and cycle covers for max-balanced graphs (with M.H. Schneider), Con-
gress Num. 78 (1990) 159–170.
100. On the inertia of intervals of matrices (with D. Hershkowitz), SIAM J. Matrix
Anal. 11 (1990) 565–574.
101. Characterizations of max-balanced flows (with U.G. Rothblum and M.H.
Schneider), Disc. Appl. Math. 39 (1992) 241–261.
102. On the existence of matrices with prescribed height and level characteristics
(with D. Hershkowitz), Israel Math. J. 75 (1991) 105–117.
103. On the minimum number of reconfigurations in time slot assignments for time-
dependent multiple-access systems (with C.K. Li), IEEE Trans. Commun. 39
(1991) 1729–1732.
104. Extensions of Jordan bases of invariant subspaces for a matrix (with R. Bru and
L. Rodman), Linear Algebra Appl. 150 (1991) 209–225.
105. Scaling matrices to prescribed row and column maxima (with U.G. Rothblum
and M.H. Schneider), SIAM J. Matrix Anal. Appl. 15 (1994) 1–14.
106. On the core of a cone preserving map (with B.S. Tam), Trans. Amer. Math.
Soc. 343 (1994) 479–524.
107. (a) Principal components of M-matrices (with M.N. Neumann), Linear Multi-
linear Algebra 32 (1992) 131–148.
(b) Corrections and additions to “Principal components of minus M-matrices”
(with M. Newmann), Linear Multilinear Algebra 36 (1993) 147–149.
108. Path coverings of graphs and height characteristics of matrices (with D. Her-
shkowitz), J. Combin. Theory Ser. B 59 (1993) 172–187.
109. Ranks of zero patterns and sign patterns (with D. Hershkowitz), Linear Multi-
linear Algebra 34 (1993) 3–19.
110. Algorithms for computing bases for the Perron eigenspace with prescribed non-
negativity and combinatorial properties (with M. Neumann), SIAM J. Matrix
Anal. Appl. 15 (1994) 578–591.
111. Integral bases and p-twisted digraphs (with M. Hartmann and M.H. Schneider),
European J. Combin. 16 (1995) 357–369.
112. Spectral radii of certain iteration matrices and cycle means of graphs (with
L. Elsner and D. Hershkowitz), Linear Algebra Appl. 192 (1993) 61–91.
113. Theorems of the alternative for cones and Lyapunov regularity (with B. Cain
and D. Hershkowitz), Czech. Math. J. 47 (122) (1997) 467–499.
114. Resolvents of minus M-matrices and splittings of M-matrices (with J.J.
McDonald and M. Neumann), Linear Algebra Appl. 195 (1993) 17–33.
115. Sum decompositions of symmetric matrices (with D. Hershkowitz and J. Dias
da Silva), Linear Algebra Appl. 208/209 (1994) 523–538.
116. Existence of matrices with prescribed off-diagonal block sums (with D. Hersh-
kowitz and J. Dias da Silva), Linear Multilinear Algebra 40 (1995) 15–28.
117. Row sums and inverse row sums for non-negative matrices (with S. Friedland,
R. Hemashina, J. Stuart and J. Weaver), SIAM J. Matrix Anal. Appl. 15 (1994)
1157–1166.
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118. Existence of matrices with prescribed off-diagonal block maxima (with D. Her-
shkowitz and J. Dias da Silva), Linear Algebra Appl. 212/213 (1994) 367–385.
119. Block LU decompositions of M-Matrices (with J. McDonald), Numer. Math.
80 (1998) 109–130.
120. Perron–Frobenius theory over real closed ordered fields and fractional power
series expansions (with B.C. Eaves and U.G. Rothblum), Linear Algebra Appl.
220 (1995) 123–150.
121. Inverse M-matrix inequalities and generalized ultrametric matrices (with J. Mc-
Donald, M. Neumann and M. Tsatsomeros), Linear Algebra Appl. 220 (1995)
321–341.
122. On the invariant faces of a cone preserving map (with B.S. Tam), Trans. AMS
(to appear).
123. A solution of a nonlinear system arising in spectral perturbation theory of
nonnegative matrices (with U.G. Rothblum), Linear Algebra Appl. 258 (1997)
53–80.
124. On the existence of matrices with prescribed partial sums of elements (with D.
Hershkowitz and A. Hoffman), Linear Algebra Appl. 265 (1997) 71–92.
125. Norms and inequalities related to Schur products of rectangular matrices (with
W. Huang and C.K. Li), SIAM J. Matrix. Anal. 18 (1997) 249–257.
126. Approximability by weighted norms of the structured and volumetric singular
values of a class of nonnegative matrices (with D. Hershkowitz, W. Huang and
H. Weinberger), SIAM J. Matrix Anal. 18 (1997) 249–257.
127. Minimization of norms and the spectral radius of a nonnegative matrix un-
der diagonal equivalence (with D. Hershkowitz, W. Huang and M. Neumann),
Linear Algebra Appl. 241–243 (1996) 431–435.
128. Inverses of unipathic M-matrices (joint with J. McDonald, M. Neumann and
M. Tsatsomeros), SIAM J. Matrix Anal. 17 (1996) 1025–1036.
129. Inverse tridiagonal Z-matrices (with J. McDonald, R. Nabben, M. Neumann
and M. Tsatsomeros), Linear Multilinear Algebra 45 (1998) 75–97.
130. Helmut Wielandt’s “Mathematical Works” (Editor, with B. Huppert), Vol. 1
(1994) and Vol. 2 (1996), de Gruyter.
131. On matrices for which norm bounds are attained (with H. Weinberger), Linear
Algebra Appl. 275–6 (1998) 563–577.
132. (a) Partial norms and the convergence of general products of matrices (with M.
Neumann), SFB 343 Preprint 97–108, Univ. of Bielefeld.
(b) The convergence of general products of matrices and the weak ergodicity
of Markov Chains (with M.N. Neumann), Linear Algebra Appl. 287 (1999)
307–314.
133. Bounds on norms of compound matrices and on products of eigenvalues (with
L. Elsner and D. Hershkowitz), Bull. London Math. Soc. (to appear).
134. Lyapunov revisited: Variations on a matrix theme [expository], in: U. Helmke,
Pratzel-Wolters, E. Zerz (Eds.), Operators, Systems and Linear Algebra, Teub-
ner (1997), pp. 175–181.
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135. Some personal reminiscences of Olga Taussky-Todd, Linear Algebra Appl. 280
(1998) 15–19.
136. Z-pencils (with J.J. McDonald, D.D. Olesky, M.J. Tsatsomeros, P. van den
Driessche), Elec. J. Lin. Alg. 4 (1998) 32–38.
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